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Abstract: The ageing and moisture state of oil-immersed paper in the transformer have spatial distribution character-
istics, but the current assessment method has no way to detect the insulation condition of partial area of the oil-im-
mersed paper inside the transformer but is only limited to the assessment of the overall insulation condition. For con-
sidering partial insulation issue and with reference of inversion idea in this paper, the electrical parameters (resistiv-
ity and low-frequency relative permittivity) of the oil impregnated paper is taken as the direct characteristic quanti-
ties, and an inversion method of electrical parameters of multi-regional oil-immersed paper of transformer based on fi-
nite element electric field simulation technology is proposed to obtain the electrical parameters of partial region. As
for the inversion algorithm, the NDM-Broyden method is proposed to improve the computational efficiency of the orig-
inal algorithm NRM. Finally, the inversion results are verified by XY model. The tests results show that the adoption
of this method can effectively inverse the resistivity and low-frequency relative permittivity of the oil-immersed paper
in different areas of XY model, thus providing a reference and new idea for judging the ageing and moisture state of
partial oil-immersed paper in transformer.
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Table 2 Inversion results of p
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W75 F] Y tand(107* Hz), A1 3.2.1 17 Jz J8 A5 21 (1 HL
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Table 3 The actual whole tané (10 Hz) from simulation
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Fig. 5 Relative permittivity iteration process based on
NRM and NDM-Broyden method
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Table 4 Inversion results of £
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TR P E
& 25 25.000 80 24.999 96
& 30 29.999 34 30.000 23
& 35 35.011 08 35.000 05
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Fig. 6 Transformer main insulation structure and

XY model
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Fig.7 Paperboards and ring used in test
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Table 5 The wiring mode of XY model port parameters
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Fig. 9 Two wiring mode
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Table 6 Inversion input measured results

(b) #2k 2
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= x
1 9.90x10" 0.53
1 5.69x10" 3.78
2 2.50x10" 1.26
1 5.81x10" 0.61 N
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Fig. 10 Modeling and mesh of XY model
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Fig. 11 Inversion result of XY model 1
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Fig. 12 Inversion result of XY model 2
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Table 7 Comparison inversion results with measured
results of XY model
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